Ionic currents in the soma of an identified cockroach motoneurone recorded under voltage-clamp.
1. Membrane currents have been recorded from the soma of a bifunctional basalar/coxal depressor motoneurone in the metathoracic ganglion of the cockroach (Periplaneta americana) using a two-electrode voltage-clamp technique. 2. This motoneurone cell body is normally inexcitable when studied under current-clamp. Appropriate depolarizing command steps evoke rapid transient outward currents and late outward currents. 3. Late outward currents are dominated by a Ca-dependent component that confers an N-shaped I-V relationship on the neurone. 4. The Ca-dependent outward current is suppressed by Cd2+ (1 mM), Mn2+ (5 mM) or verapamil (50 microM). 5. Externally applied tetraethylammonium ions (TEA+) (25 mM) block the Ca-dependent current, but also appear to suppress a component of the late outward current that is independent of Ca2+. 6. Aminopyridines cause only minor suppression of late outward currents, but shift the peak in the N-shaped I-V relationship to more negative potentials. 7. The reversal potential of tail currents recorded following pre-pulses to +50 mV were dependent upon the pre-pulse duration; increasing the duration from 10 to 50 msec caused a +17 mV shift in tail current reversal potential. 8. A five-fold increase in the K+ concentration of the solution bathing the preparation only produced small and inconsistent changes in the reversal potential of tail currents. 9. Five-fold reduction in external Cl- caused no change. 10. The dependence of tail current reversal potential upon pre-pulse duration and the limited effect of alterations in the composition of the bathing solution are discussed in the context of restricted ion movements near the external surface of the cell membrane.